Considered in this paper are non-linear evoiution equations of the form
together with periodicity conditions (2) u
(x, t) = u(x, J + r), u t (x, t) = u t (x, £ + r)
and Dirichlet boundary conditions where each &' a (s 2 ) is a non-negative function on I?
1 an existence theorem of weak solutions for the equation (1) An example of our theorem gives the existence of periodic solutions in t for the equation where 2^q-^p/2, C 5 e 0 are constants >0. Now our theorem is stated as follows- To prove the lemma it suffices to show that the operator T w (l) has a fixed point in X n . So we apply Leray-Schauder's theorem to the family of operators T w (/l) (0^/1 ^1) on the space X n . We observe that 
Next, let S={Cejrj||CJ|^l}. Then the properties of G n (t, s) imply that for each A, T n (A)S is bounded in JT W and is a set of equi-continuous functions, and that
for a suitable constant JL Therefore each T W (A) is a compact operator from JT W into X w and the family {jT w (^)|0^2^1} is homotopic. We note that the topological degree of T n (fy is +1 since the system (15) for A = 0 has a unique solution in X n . In order to see that the topological degree of T n (V) is +1 (positive) it only remains to show that for each I
(19) C(0=r,(A)C(t) => \\C\\ Xn^L
where L is a constant independent of /I. The proof of (19) is a variant of that of the following lemma, and is omitted. Q.E.D.
Lemma 2* The solutions u n of (10), (11) from below on n.
Finally substituting u^ for w j in (10) and integrating both sides from s to t (s<t), we obtain by Assumption A-(vi),
where K is a constant dependent of / and K^ in (20). Further, integrating both sides of (25) with respect to s from t -r to t and noting that the right hand side is bounded by virtue of (24), we know that (independent of n and t).
Since Iimc 1 (s)=oo 9 this proves the lemma. Q.E. D. 
